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e Introduction

e Current DRDC MDA Technology Demonstration
Projects

e Current DRDC Applied Research Projects
e OR&A MDA Challenges
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Canadas natlonal marltlme domaln IS the Iargest and most
diverse in the world and the/ Navy Is the functional authority
— __for Maritime Doma/n Awarene§sfor the Gov't of Canada.
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“By FY12/13, | envisage that significant scientific progress will have been made, in amongst other areas, in
developing the information architectures required for maritime domain awareness in our three-ocean maritime estate.”

Vice-Admiral D.W. Robertson, CMS, from 12 Mar 08 Maritime Commander’s Intent for 2009 to 2012



m\? Current DRDC MDA
7 v/ Technology Demonstration Projects

* Northern Watch
e EXxploitation of Space-Based AIS
 Persistent Active Surveillance of the EEZ (PASE)
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Northern Watch
Technology Demonstration
Project Objective
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Presenter
Presentation Notes
Slide opens with picture only
On click text is added

Photo credit: Klaus Kollenberg.


Northern Watch TD - Scope

Choke-point Surveillance

Demonstrate Persistent detection, tracking and
Identification

Dedicated in-situ sensors (majority COTS/GOTS)

Trade offs between communications, data processing
and sensor integration

Simulate other Assets

* Wide Area Approach Surveillance

Detection and tracking
EXxisting remote sensing assets

Simulate other Assets
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WV Northern Trials Site

Chokepoint Site at Gascoyne Inlet
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Presenter
Presentation Notes
This slide shows the location of the choke point sensor site at Gascoyne Inlet and Cape Liddon, just to the east of Resolute. The main camp associated with the RDS is located at the base camp in the Inlet, and the RF, and EO/IR sensors would be located at the top of the cliffs near Cape Liddon to take advantage of a greater line-of-sight distance from 330m elevation.  
The primary reason for using this site is the presence of existing infrastructure from previous DRDC field work in underwater detection systems.  It also benefits from being close to Resolute Bay and a challenging navigation chokepoint.


WV Sensors

 Search Radars
— Terrestrial based low cost COTS

— Space based Synthetic Aperture Radar

* Underwater (for surface and subsurface)
— Acoustic
— Electric field
— Magnetic field
» Electro-Optic Infra-Red
— Terrestrial based - active

— Space based - passive

» Passive Radar Signal Detection and Direction Finding Receivers

e Automatic ldentification Systems (Terrestrial and Space based)

Note: Only select sensors will be included in the field trials. The others will be
included in the studies.

Defence R&D Canada ¢ R & D pour la défense Canada
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Presenter
Presentation Notes
This slide is based on a screen shot of what you might see on the COE test-bed for the Arctic AOI. 
The bare slide shows the notional shipping lanes (in blue) with the ship locations and directions (yellow dot with leader), the potential HFSWR sites at a the approaches (red arcs), and potential satellite swath locations (yellow rectangles).
The swath locations and times can be determined from planning tools like CSIAPS.
First Click will bring up the choke point locations with associated sensors; 
Second Click will bring up intelligence that can be used to cue wide area surveillance assets (right top corner is intel on ships crew and potential terrorists, right middle is data/text miner software implying something to happen at tuktoyatuk.)
Third Click brings in the image processing tools like OceanWorks to do things like automatic ship detection or change detection (useful for SAR of downed aircraft).
Fourth Click brings in potential wide area surveillance/cued platforms like UAVs or Patrol Aircraft (flight paths in yellow) to act in location confirmation and identification role. The potential flight paths begin at a Northern community or base such as Churchill, Nain, Tuktoyatuk, or Resolute that has a landing field capable of handling an PA or a UAV. The one in the lower right starts at Nain and lands at Iqaluit for refueling.



Automated Information System (AlS)
Di)? and Vessel Tracking

% -Broad area coverage
-Short temporal coverage

-Persistent
-Rapidly deployable

-Small area coverage
-Good temporal coverage
-Persistent
-Deployable

-Broad area coverage
-Long temporal coverage
. -Persistence orbit dependent

-Medium/large area coverage networked
-Good temporal coverage

-Persistent

-Fixed but focused

AlS

JIOC/MSOC
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m\? AIS Information Requires Corroboration:
)/ AIlS and Radar
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m;.V RADARSAT-2:
b s/ Near Real-Time Ship Detection

RADARSAT 2 communication masks are
located.near Halifax, NS and Victoria, BC.
Ship surveillance informa tion

within the footprint of these
comnmunication masks

will be achieved in

15 minutes.

* Near-real time ship
detection (surveillance
of Arctic, Pacific and
Atlantic approaches);

« DND RADARSAT-2
ground stations on the
east and west coasts;

The Govermment P
of Canada, through =% J
the Canadian Space_ .~ 3
Agercy, invested

$445 M i the

RADARSAT 2

programme.

Polar Epsilon
was dpproved by
Treasury Board on

31 May 2005, at a
cost of $59.7 M.

' A e : I« OceanSuite ship
R Y detection software.

N STE MAGES COURTESY OF ANALYTICAL GRAPHICS INCORPORATED — WWW AGLCOM

SPRING 2007 | www.frontline-glohal.com |

Defence R&D Canada ¢ R & D pour la défense Canada






@7 Exploitation of Space-Based AlS: Objectives
L

* To develop and demonstrate the utility of space-based
AIS collection through the extension of AlS coverage
to the middle/outer maritime zones

» To support risk reduction activities for the CSA
RADARSAT Constellation mission

* To delivery of an effective military capability through
a responsive and cost effective microsatellite
program.

 To further develop the DND/CSA collaborative
relationship to establish foundations for effective
space development programs in the future.

Defence R&D Canada ¢ R & D pour la défense Canada



@7 Space Segment

L___.
e Multi-Mission Platform approach
(CSA) LDRS
. PatCh C_Band
— Accommodate multiple Tertiary Patch A
payloads with multiple Payload " e

requirements
Payload

» Three payloads
— DND AIS package
— 2 CSA payloads
e Orbit Parameters
— 680-800 km altitude
— Near-polar
Launch: Mar 2011

Solar
Panels

Sun
Sensors

S-Band
Antenna

GPS

Antenna
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Presenter
Presentation Notes
Emphasis on 2 CSA payloads, not only a DRDC mission
Responsive space: Contract signed in June 2008 – Launch March 2011
			HEOSS 2006 contract??

LDRS: radio hardware for bidirectional communications applications suuch as messaging, search and rescue beacon detection and reportijng, and terrestrial sensor tracking.


Automated Ship Imagery Acquisition:
@7 Integration of AIS and Imagery

Defence R&D Canada ¢ R & D pour la défense Canada




=

@7 Persistent, Active Surveillance of the EEZ
& (PASE) TDP: Objectives

L-88A microwave radar on aerostat

e Conduct comparative analysis of
sensor technologies that can
potentially meet requirements for
persistent, active surveillance of the
Exclusive Economic Zone (EEZ)
within a 10 year timeframe

* Pending the outcome of the options
analysis, demonstrate next-
generation High Frequency Surface
Wave Radar (HFSWR) technology
that complies with Industry Canada
(IC) guidelines for interference
mitigation.



Presenter
Presentation Notes
A number of sensor technologies will be considered in the options analysis, including space-based radar, microwave radars on tethered aerostats, and HFSWR.  If HFSWR emerges from this study as the preferred solution, the next stage of the TDP will involve development of next generation HFSWR technology that demonstrates required surveillance performance while complying with IC guidelines.


| Persistent Active Survelillance of the EEZ
R,)’ (PASE): Bistatic HFSWR Trial Sites
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*New Tx/Rx electronics

Transmitter <Pulsed waveform
*Trial to demo real-time tracking
*Raw data collection
sLeverage off Multi-Sensor fusion
In a Common-operating environment
(MUSIC)
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DRDC MDA Applied Research Projects

e Collaborative Knowledge Exploitation for MDA
(Valcartier)

 Technologies for Trusted Maritime Situational
Awareness (Atlantic)

* Multi-hypothesis Link Analysis for Anomaly
Detection in the Maritime Domain (Valcartier)

e Maritime Security Planning and Analysis Tools
(CORA)

* Maritime Domain Analysis Through Collaborative,
Interactive Visualization (Valcartier)

Defence R&D Canada ¢ R & D pour la défense Canada



' Maritime Security Planning Tools and Analysis

Objective:

Develop and facilitate implementation of
tools and conduct analysis for:

-VOI reconnaissance planning

- MDA resource deployment

- RMP exploitation and analysis

Desired Outcomes:

-Improve effectiveness (e.g. operational
concepts, situational awareness and
resource deployment) in conducting
maritime surveillance and interdiction
operations at home and away

-Successful Demonstration of Spiral
Development Process


Presenter
Presentation Notes
MDA resource deployment concepts have not been previously explored.  Devising usable constraints is likely to be difficult.
Visualization and planning tools are used on both coasts
Science and Technology:
 -Integration of RMP architecture, display, and analysis
- Information Management and Visualization
- Planning tools for arranging assets and for intercepting vessels

Outputs and Deliverables:
 Operationalized software tools, including CONOPS, tactical development, SOPs, and training packages
 Analysis reports
This is a Spiral development Process using Research Funding to develop prototype tools and DEE funding to Implement on an operational system
Ensuring the system integration of the tools and their continued use and maintenance  after the project closes.




@7 Other OR Projects/Activities

e UAYV versus MPA tradeoff studies
e HFSR Effectiveness Studies

o Maritime Surface Traffic Density Simulation
Model

* Requirements Analysis of Space Based Systems

e Ontology-Based Approach to ISR Systems
Joint ISR CONOPS

Defence R&D Canada ¢ R & D pour la défense Canada



OR&A MDA Challenges
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@7 New Maritime Information/Data Sources:

The Coming Flood
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m\? Challenges in MDA Information and
3/ Knowledge Management

=

 Exponentially growing volumes of data and
Information- especially from non-military sources
In littoral areas.

— Scalable algorithms to handle large regional and
global data and information sets

e Which iIs most trusted? How do we improve trust in
Information?

— Consistency, corroboration, validation etc.

e Threat and hazard discovery while balancing need-
to-know, with need-to-share and with right-to-
know and right-to-share

Defence R&D Canada ¢ R & D pour la défense Canada



N/ MDA Balance of Investment Studies
R

;i

* Investments to improve quality of RMP/MDA:
— Sensors and Processing
— Coordinated Tasking of Collection Assets
— Processing and Exploitation of Information
— Posting and Dissemination of Products
— Automation of process for VOI identification
— Fusion of Information
— Sharing of information across security domains
— Data mining
— Archiving of information

— Expert Systems and Process Automation
e Investment will depend on CONOPS and Aim of MDA
* Models needed to look at emergent behaviours with

technology investments
Defence R&D Canada ¢ R & D pour la défense Canada
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